New York ten years previously, less graphic but more chilling, states that half a million deaths occur annually in the United States from hypertension, and that after the age of 45 the death rate for this disease is four times that of cancer and 20 times that of tuberculosis or diabetes.
As the true cause of essential hypertension is still unknown, treatment can only be directed towards the effects of the disease. Surgically, attempts have been made to lower the blood pressure by removing portions of the sympathetic chain. This has been done by operations which have tended, year by year, to increase in their extent.
Sympathectomy
i. Criles operation. In this, through a small incision in the loin, the coeliac ganglion is removed by deep and blind dissection. This technique is a most difficult and individualistic form of removing only a part of what has been excised by later methods.
2. Adson's sub-diaphragmatic approach. In this operation the main lumbar sympathetic chain is exposed and removed from the crus of the diaphragm to below the second lumbar ganglion.
In addition, portions of the greater, lesser and least splanchnic nerves and the coeliac ganglion are excised. This has been combined on occasions with partial adrenalectomy.
Adson has shown good results from this operation but his critics complain that the sympathectomy possible by this approach is not extensive enough. A more practical objection is that the identification of all the nerves to be removed can not be facilitated by tracing them down from above the diaphragm, as is done in Smithwick's lumbodorsal sympathectomy.
Removal of part of the adrenal has yielded disappointing results so far as any permanent effect in lowering the blood pressure is concerned and is said to increase greatly the dangers of the operation from post-operative hypotensive crises.
3. Peet's method. Here the sympathetic chain and the splanchnic nerves are exposed transthoracically and traced downwards.
4. Smithwick's method. This combines the thoracic and sub-diaphragmatic approaches and is described in detail below.
5. In an effort to excise more and more of the sympathetic nervous system, some surgeons now open the chest and attack the sympathetic chain trans-pleurally. The below it. Its division is continued until the side of the I2th vertebra is exposed. The kidney is displaced forwards after inspection of the suprarenal gland for any evidence of tumour. The table is then tilted laterally away from the operator to an angle of 450. The sympathetic chain will thus be exposed lying over the heads of the ribs in the thorax and inclining forwards to the first lumbar ganglion. The greater splanchnic nerve is identified and traced down to the coeliac ganglion lying on the aorta and the lesser and least splanchnic nerves will be found lying parallel to it (Fig. I) . Before removal of any part of these nerves they are traced upwards by reflecting the pleura, which is of tissue-paper thickness here, as far as possible from the vertebral ends of the ribs. One should be able to reach as high as the eighth ganglion. It may also be advantageous in some cases to remove the inner portion of the iith rib, to enable this level to be reached. All these nerves and the sympathetic chain itself are then removed from the highest point attained down to below the first lumbar ganglion. The coeliac ganglion is also removed completely. For some inches above the diaphragm, sympathetic filaments to the aorta should be removed, as should the pre-ganglionic nerves running from the spine to the sympathetic chain. It is recommended that the cut ends of the nerves be encased in silk sheaths turned on themselves and embedded in neighbouring muscle to discourage regeneration. The diaphragm is then re-sutured and the wound closed. The left side is done at the first stage and the right about two weeks later.
Post-operative Complications i. Pleural effusion. An immediate post-operative X-ray of the chest is taken as a routine and has shown in almost every case a pleural effusion. These, except in two cases, have been minimal, have not caused any symptoms and have cleared up in a few days. From two, a bloodstained sterile fluid was aspirated. No further treatment was required.
2. Lumbar neuralgia. Two cases complained bitterly of pain in the loin spreading down to the groin. These pains grew gradually less and in both cases disappeared when the patient got up from bed and became ambulatory, about a fortnight after the second operation.
3. Faintness and Giddiness. This occurs when a very marked fall of blood pressure is brought about by the sympathectomy and occurs when the patient first gets out of his bed. In our experience it is very uncommon in severe hypertensives but has only occurred in the patients not discussed in this paper, with less severe forms of essential hypertension. If these symptoms are marked, an abdominal pad and binder plus bandaging of the legs, will help.
Every case was examined by another important member of the team, the ophthalmic surgeon, who, in each case, provided us with a report on the fundi before and after operation. This was combined with actual painting of the fundi by a medical artist. A summary of the ophthalmic surgeon's reports (Mr. E. F. King) is shown in Table i . Table 2 gives some details of the eight cases treated. The pre-operative blood pressure was taken after full pre-operative investigation had been completed, while the patient was resting in bed. The post-operative blood pressure was taken at the interval stated when the patient reported for follow-up and was also taken in the recumbent position. It will be seen that there was no operative mortality and that all except one is now back at work and asymptomatic. No patient was considered too advanced for surgery, but it is certain that when irreversible changes take place in the kidneys-shown by a serious deficiency in kidney .a Table 4 shows, in graphic form, the effects of operation on a man whose blood pressure reacted well to operation (Case No. 2), and below it is shown a chart of the blood pressure of the patient who received the least benefit and who eventually died (Case No. 7).
Summary
A series of cases-of severe types of essential hypertension is presented and the results analysed. It is found that they all received great benefit from the operation except one. That this improvement is not merely functional is shown by (i) Its effects on the blood pressure. ( 2) The improvement in the eyeground pictures and, in certain cases, diminution in the size of the heart (see Fig. 2 ).
It is urged that every case of marked hypertension should be given the chance of operation unless severe renal damage has set in or the patient has advanced arterial changes such as are present in old age. The operation is justified if symptoms are merely relieved. Its indications will be even more apparent if life is shown to be prolonged thereby.
My thanks are due to the physicians of the Westminster Hospital who investigated these cases and sent them to me for operation, particularly to to Sir Arnold Stott and Dr. S. P. Meadows. Also to Mr. E. F. King for his ophthalmic reports and to Dr. J. C. Harland and Mr. C. Drew, the medical and surgical registrars, respectively, for their help in preparing the data for this paper.
Since this article was submitted for publication a -further i7 cases have been submitted to operation. Of these I4 fulfilled the criteria laid down for severe cases; 7 of these were definitely malignant cases with papilloedema. There has been one death and two have failed to derive any benefit,' the first having a pre-operative renal function of 20 per cent., and the second advanced cardiac and pulmonary back pressure changes who has been recently re-admitted to hospital with heart failure. All the rest have benefited markedly as far as symptoms are concerned. All cases now have wound drainage for 48 hours after the operation and there has been a complete absence of the pleural effusion present in the early cases. The operative death occurred before drainage of the wound was instituted as a routine. At postmortem it was found that there was a large collection of blood hidden awav deeply in the operative field. His low blood pressure post-operatively was put down to re-active hypotension and the condition not recognized. We feel that the loss of blood was a contributory factor to his death and where drainage is free and the haemoglobin concentration warrants it a blood transfusion is now given post-operatively.
